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WKDWSURYLGHPDQ\EHQHILWVWRVRFLHW\DQGQDWXUDOHFRV\VWHPV>@3RSXODWLRQGHQVLWLHVLQFRDVWDOUHJLRQVDUHDERXW
WKUHHWLPHVKLJKHUWKDQWKHJOREDODYHUDJHQHDUO\DTXDUWHURIWKHZRUOG
VSRSXODWLRQOLYHVERWKZLWKLQNP
GLVWDQFHRIWKHFRDVWOHVVWKDQPDERYHVHDOHYHORIWKHZRUOG¶VPHWURSROLVHVZLWKDSRSXODWLRQRIRYHU
PLOOLRQDUHORFDWHGZLWKLQNPRIWKHFRDVW>@/RZHOHYDWLRQFRDVWDO]RQHVWKDWDOWLWXGHOHVVWKDQPHWHUV
DFFRXQWIRURIWKHZRUOG¶VODQGEXWDUHKRPHWRRIWKHZRUOG¶VSRSXODWLRQ>@

$VVHVVFRDVWDOYXOQHUDELOLW\

$VVHVVWKHFXUUHQWYXOQHUDELOLW\RIVRFLDOHFRQRPLFDQGHQYLURQPHQWDOFRQGLWLRQRIWKHFRPPXQLW\WRGHWHUPLQHWKH
REMHFWLYHVWKDWGHYHORSPHQWSODQVIDLOHGWRDGGUHVVWKHPDOVRSURMHFWWKHGHYHORSPHQWFKDOOHQJHVWKDWZLOOEHIDFHG
LQWKHIXWXUH>@$VVHVVFXUUHQWDQGIXWXUHFOLPDWHFKDQJHLPSDFWRQHQYLURQPHQWDODQGVRFLRHFRQRPLFFRQGLWLRQV
GLUHFWLPSDFWRIFOLPDWHFKDQJHLPSDFWRQFRDVWDODUHDVLQFOXGHVHDOHYHOULVHVWRUPVXUJHDQGKHDY\SUHFLSLWDWLRQ
UDLVHZDWHUWHPSHUDWXUHVDQGRFHDQDFLGLILFDWLRQWKLVIDFWRUVJHQHUDWHLQGLUHFWWKUHDWVRQSXEOLFKHDOWKDQGVDIHW\
GULQNLQJZDWHU,GHQWLI\WKHOLQNDJHEHWZHHQXQPHWGHYHORSPHQWJRDOVDQGYXOQHUDELOLW\WRFOLPDWHFKDQJHIRU
XQGHUO\LQJIDFWRUVWKDWFDXVHYXOQHUDELOLW\LGHQWLI\WKHREMHFWLYHDQGFDSDFLW\RIDGDSWDWLRQSURFHVVEXLOGXSDQG
VSHFLI\VFHQDULRVRIYXOQHUDELOLW\LQWKHIXWXUHDQGPXWXDOLQIOXHQFHEHWZHHQFOLPDWHFKDQJHDQGGHYHORSPHQWWR
SXWWLQJFOLPDWHFKDQJHDGDSWDWLRQLQWRGHYHORSPHQWFRQWH[WWRHQKDQFHFOLPDWHFKDQJHDGDSWLRQDQGVXVWDLQDEOH
GHYHORSPHQWDQGDYRLGPDODGDSWDWLRQLQGHYHORSLQJFRXQWULHV>@&RQYHUWWKLVDPRXQWRILQIRUPDWLRQPDSVLQWR
PDSVWREHKDQGOHGE\SODQQHUV

1.1. Assess development plans vulnerability 
7KHPDMRUGLUHFWIDFWRUVGHYHORSPHQWSODQIDLOHGWRDGGUHVVWKHPLQFRDVWDOUHJLRQVDQGKDYHLQGLUHFWHIIHFWRQ
FOLPDWHFKDQJHDGDSWLRQLQGHYHORSLQJFRXQWULHVLQFOXGHKHDY\XVHRIUHVRXUFHVSROOXWLRQRILQGXVWU\DQG
DJULFXOWXUHDFWLYLWLHVXQFRQWUROOHGUDSLGXUEDQLVPFKDQJHODQGXVHXQVXVWDLQDEOHPDQDJHPHQWRIFRDVWDOUHJLRQV
GHWHULRUDWLRQRIVHUYLFHVDQGVSUHDGRISRYHUW\LOOLWHUDF\DQGKHDOWKSUREOHPV3UHVVXUHRQQDWXUDOUHVRXUFHVVXFKDV
ILVKLQJE\GHVWUXFWLYHKDUYHVWLQJPHWKRGVVKDWWHULQJFRUDOGDPDJHKDELWDWVDQGUHPRYHVHDZHHG,QGXVWU\DQG
DJULFXOWXUHDFWLYLWLHVGLVFKDUJHVHZDJHIHUWLOL]HUVDQGKHDY\PHWDOVLQWRFRDVWDOZDWHUVZKLFKKDYHORQJWHUPWR[LF
HIIHFWVGXHWRDFFXPXODWHZLWKLQILVKWLVVXHVDOVRH[WUDFWLYHDFWLYLWLHVVXFKDVVDQGPLQLQJDQGK\GURFDUERQFDXVH
FRDVWDOHURVLRQDQGRLOVSLOOVWKDWFDXVHZDWHUFRQWDPLQDWLRQ>@5DSLGXUEDQLVPZLWKKLJKSRSXODWLRQGHQVLW\DORQJ
FRDVWOLQHVSUHVVXUHRQQDWXUDOUHVRXUFHVWKHDYHUDJHSRSXODWLRQGHQVLW\LQJOREDOFRDVWDODUHDVLVDERXWSHUVRQV
SHUVTXDUHNLORPHWHUEXWDWFRDVWDODUHDVLQQRUWKHUQ$IULFDUHDFKHVWRSHRSOHSHUVTXDUH
NLORPHWHU>@&KDQJHODQGXVHRIZDWHUIURQWVRUILOOZHWODQGVVXFKDVPDQJURYHVGHIRUHVWDWLRQWRUHFODPDWLRQRU
H[SDQGLQGXVWULDODQGXUEDQGHYHORSPHQW8UEDQVHZDJHGLVFKDUJHLQWRVHDZLWKRXWEHLQJWUHDWHGFDXVHLQIHFWLRQV
DQGWUDQVPLWGLVHDVHVDQGUHGXFHVWKHDPRXQWRIGLVVROYHGR[\JHQLQWKHZDWHUERG\DQGLPSDLUHGJURZWKDQG
UHSURGXFWLRQRIHFRV\VWHPV,QVRPHGHYHORSLQJFRXQWULHVPRUHWKDQSHUFHQWRIGRPHVWLFZDVWHZDWHUDUH
GLVFKDUJHGLQFRDVWDOZDWHUVZLWKRXWEHLQJWUHDWHGFDXVHLQGLHRIPLOOLRQSHRSOHHYHU\\HDUGXHWRZDWHUUHODWHG
GLVHDVHV>@(QJLQHHULQJVWUXFWXUHVVXFKDVGDPVDQGUHFUHDWLRQDOVWUXFWXUHVRQFRDVWDOUHJLRQVPD\EHFKDQJH
FLUFXODWLRQSDWWHUQVRIIUHVKZDWHUVHGLPHQWDQGQXWULHQWGHOLYHU\WRHFRV\VWHPVRQWKHVHD8QVXVWDLQDEOH
PDQDJHPHQWWKDWIRFXVRQO\RQHFRQRPLFGHYHORSPHQWZLWKQHJOHFWHQYLURQPHQWDOLVVXHVDQGDEVHQFHRI,QWHJUDWHG
FRDVWDOPDQDJHPHQWRIHFRQRPLFVHFWRUVLQFOXGLQJWRXULVPILVKLQJDJULFXOWXUHDTXDFXOWXUHIRUHVWU\
PDQXIDFWXULQJRLODQGJDVH[WUDFWLRQZDVWHGLVSRVDOPDULQHWUDQVSRUWDWLRQDQGUHDOHVWDWHGHYHORSPHQWLQFRDVWDO
]RQHV>@0RVWRIGHYHORSLQJFRXQWULHVVXIIHUIURPGHWHULRUDWLRQRIVHUYLFHVDQGWKHVSUHDGRISRYHUW\LOOLWHUDF\
DQGKHDOWKSUREOHPVRISHRSOHLQWKHGHYHORSLQJZRUOGOLYHGDWRUEHORZDGD\LQ>@PRUHWKDQ
SHUFHQWRI$IULFDQVVXIIHUIURPZDWHUUHODWHGGLVHDVHVVXFKDVFKROHUDDQGLQIDQWGLDUUKHDHYHU\VHFRQGV
DQRWKHUSHUVRQGLHVRIVWDUYDWLRQRYHUSHUFHQWRIWKHZRUOG¶VSRSXODWLRQGRQRWKDYHEDVLFVDQLWDWLRQDQGPRUH
WKDQRQHELOOLRQSHRSOHVWLOOXVHXQVDIHVRXUFHVRIGULQNLQJZDWHU>@RI$IULFDQDGXOWVDUHLOOLWHUDWHWZRWKLUGV
RIWKHVHDUHZRPHQ>@8QPHWGHYHORSPHQWUHGRXEOHWKHFOLPDWHFKDQJHLPSDFWVLQFUHDVHYXOQHUDELOLW\RIFRDVWDO
UHJLRQVWRFOLPDWHFKDQJHDQGKLQGHUDGDSWDWLRQDQGGHYHORSPHQWSURFHVV

1.2. Assess vulnerability to climate change  
$VVHVVFXUUHQWDQGIXWXUHYXOQHUDELOLW\RIFOLPDWHFKDQJHRQHQYLURQPHQWDODQGVRFLRHFRQRPLFFRQGLWLRQV&OLPDWH
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FKDQJHLPSDFWRQFRDVWDODUHDVLQFOXGHVHDOHYHOULVHVWRUPVXUJHDQGKHDY\SUHFLSLWDWLRQUDLVHZDWHUWHPSHUDWXUHV
DQGRFHDQDFLGLILFDWLRQ*OREDOVHDURVHDWDPHDQUDWHRIPP\UEHWZHHQDQGWKHUDLVHUDWHUDSLGO\
LQFUHDVHDWDUDWHPP\UIURPWRWKDW¶VPHDQGXULQJWKHWKFHQWXU\JOREDOVHDOHYHOURVHE\
URXJKO\FPDQGSURMHFWHGWREHWRPE\WRWKUHDWDORWRIFRDVWDOUHJLRQVDQGORZO\LQJDUHDVDOVR
ZLWKUHJLRQDOYDULDWLRQVDQGORFDOIDFWRUVVHDOHYHOULVHFDQEHKLJKHUWKDQWKDWSURMHFWHGLQUHJLRQDORUORFDO>@6HD
OHYHOULVHGXHWRJOREDOZDUPLQJGXHWRULVLQJDPRXQWRIJUHHQKRXVHJDVHVLQWKHDWPRVSKHUHE\SROOXWLRQZKLFK
DEVRUEDQGHPLWVKHDWWKDWFDXVHUDLVHWHPSHUDWXUHLFHUHWUHDWDQGUDLVHVHDOHYHO6HDOHYHOULVHSOD\VDUROHZLWK
KXPDQDFWLYLW\LQFRDVWDOHURVLRQWKDWWUHDWVVHWWOHPHQWUHFUHDWLRQIDFLOLWLHVDQGLQIUDVWUXFWXUHQHDUWKHVKRUHVDQG
ZDWHUIURQWDOVRVXEPHUJHZHWODQGVWKDWSURYLGHKDELWDWRIVRPHSODQWVDQGDQLPDOV,QFUHDVHJURXQGZDWHUVDOLQLW\
SXVKVDOWZDWHUIXUWKHUXSVWUHDPLQWRXQGHUJURXQGDTXLIHUVZKLFKLQFUHDVHZDWHUVWUHVVLQGHYHORSLQJFRXQWULHV
&RDVWDODUHDVDUHDOVRYXOQHUDEOHWRLQFUHDVHVLQWKHLQWHQVLW\RIVWRUPVXUJHDQGWURSLFDOF\FORQHVDVDUHVXOWRIVHD
OHYHOULVHRUKHDY\SUHFLSLWDWLRQVVWRUPVXUJHHIIHFW]RQHUDQJLQJIURPNPWRNPGDPDJHVHWWOHPHQWDQG
LQIUDVWUXFWXUHDQGFDXVHDQQXDOORVVHVWLPDWHGZLWKELOOLRQVRIGROODUVNLOODERXWSHRSOHDQGGHVWUR\KDELWDW
RIFRDVWDOHFRV\VWHP>@6HDVXUIDFHWHPSHUDWXUHKDVVLJQLILFDQWO\ZDUPHGGXULQJWKHSDVW\HDUVDORQJPRUHWKDQ
RIWKHZRUOG¶VFRDVWOLQHV7KHDYHUDJHUDWHRIUDLVHLV&SHUGHFDGHWKHVHYDOXHVDUHODUJHUWKDQLQWKH
JOREDORFHDQZKHUHWKHDYHUDJHRIFKDQJHLV&SHUGHFDGHLQWKHXSSHUPRIWKHRFHDQGXULQJWKH±
SHULRG>@ZDUPLQJDIIHFWVPDULQHKDELWDWVXFKDVPDQJURYHVDQGSUHVVXUHVSHFLHVWRPLJUDWHQRUWKZDUGVRPH
RIPDULQHHFRV\VWHPVZKLFKFDQ
WEHWROHUDQWZLWKWHPSHUDWXUHZLOOIDFHH[WLQFWLRQULVNV>@,QFUHDVHZDWHUZDUPLQJ
DQGRFHDQDFLGLILFDWLRQGXHWRULVLQJFRQFHQWUDWLRQRIFDUERQGLR[LGH&2LQWKHDWPRVSKHUHUDLVHFRDVWDOZDWHUV
DQGRFHDQ&2XSWDNHZKLFKLQFUHDVHDFLGLFRIZDWHUDQGDIIHFWWKHKHDOWKRIPDQ\PDULQHVSHFLHVDQGOHGWRORVVRI
FULWLFDOKDELWDWWRPDULQHHFRV\VWHPGXHWRFRUDOEOHDFKLQJ>@$OORIFOLPDWHFKDQJHLPSDFWVZLOOHIIHFWRQ
HFRQRPLFDFWLYLWLHVUHVXOWLQHQRUPRXVHFRQRPLFORVVFOLPDWHFKDQJHFDXVHGHFRQRPLFORVVHVHVWLPDWHGELOOLRQ
GROODUVFORVHWRRIJOREDO*'3DQGRI*'3LQGHYHORSLQJFRXQWULHVLQE\JOREDOHFRQRPLFORVVHV
FORVHWRRIJOREDO*'3PRVWDIIHFWHGUHJLRQVDUHVXE6DKDUDQ$IULFD6PDOO,VODQGGHYHORSLQJVWDWHVDQG
6RXWK$VLD>@VHDOHYHOULVHZLOOHIIHFWRQPDULQHWUDQVSRUWDWLRQWKDWVDWLVI\RIWKHZRUOG¶VIUHLJKWPRYHVE\
VKLSGXHWRVXEPHUJLQJSRUWVDQGKDUERUV>@5LVLQJRFHDQWHPSHUDWXUHVDQGRFHDQDFLGLILFDWLRQZLOOFKDQJHILVK
GLVWULEXWLRQDQGWKHSURGXFWLYLW\RIILVKHULHVDQGDTXDFXOWXUHWKDWSURYLGLQJDOLYHOLKRRGIRUDERXWPLOOLRQSHRSOH
PRVWRIZKRPOLYHLQGHYHORSLQJFRXQWULHV>@/RVVRIUHFUHDWLRQDOEHDFKIDFLOLWLHVDQGFRUDOUHHIEOHDFKLQJZLOO
WKUHDWWRXULVPWKDWSURYLGHIRUHLJQH[FKDQJHLQRIOHDVWGHYHORSHGFRXQWULHV>@7KH(IIHFWRQDYDLODELOLW\RI
VSHFLHVDQGKDELWDWVVXFKDVFRDVWDOZHWODQGVDQGPDQJURYHVWKDWSURYLGHPDQ\EHQHILWVWRVRFLHW\DQGQDWXUDO
HFRV\VWHPVPDLQWDLQWKHHFRORJLFDOEDODQFHFUHDWHHIIHFWLYHEXIIHU]RQHWRSURWHFWVKRUHOLQHIURPHURVLRQDQG
UHSUHVHQWKDELWDWWRDORWRIVSHFLHV&OLPDWHFKDQJHLPSDFWVZLOOHIIHFWXUEDQDQGLQIUDVWUXFWXUHGXHWRORVVRIODQG
VDOWZDWHULQWUXVLRQGLVUXSWLRQRIEXLOGLQJVGXHWRIORRGVDQGUHFHVVLRQLQUHDOHVWDWHLQYHVWPHQWLQFRDVWDOUHJLRQV
HVSHFLDOO\LQGHYHORSLQJFRXQWULHVGXHWRLQIUDVWUXFWXUHYHU\YXOQHUDEOHWRFOLPDWHFKDQJHDQGGHFUHDVHG
GHYHORSPHQWUDWHV

1.3. Mapping land use vulnerability 
$VODQGXVHFKDQJHEHFDPHDPDMRUHOHPHQWLQDFFHOHUDWHFOLPDWHFKDQJHLQGHYHORSLQJFRXQWULHVDOVRFDQSOD\D
UROHLQPLWLJDWLQJWKHQHJDWLYHLPSDFWVRIFOLPDWHFKDQJH0DSSLQJODQGXVHFKDQJHDQGDFWLYLWLHVWKDWSOD\DUROHLQ
YXOQHUDELOLW\WRFOLPDWHFKDQJHDQGXQGHUPLQHWKHGHYHORSPHQWSODQVIRUH[DPSOHUDSLGXUEDQLVPLQZDWHUIURQWV
LQFUHDVHYXOQHUDELOLW\WRVHDOHYHOULVHDQGFRDVWDOHURVLRQDOVROHGWRGHWHULRUDWLRQRIWKHVHUYLFHVDQGLQFUHDVH
SUHVVXUHRQLQIUDVWUXFWXUHDQGQDWXUDOUHVRXUFHVPDSSLQJRIODQGXVHFKDQJHZLOODGGUHVVKRZODQGXVHFKDQJHV
DFFHOHUDWHFOLPDWHFKDQJHRUOLPLWWKHGHYHORSPHQWREMHFWLYHWRWDFNOHQHJDWLYHVLQDGDSWDWLRQSURFHVVRIODQGXVH
0DSSLQJYXOQHUDELOLW\WKURXJKGDWDPDSV	DHULDOSKRWRJUDSKVDQGWRROV*HRJUDSKLF,QIRUPDWLRQ6\VWHPV*,6
5HPRWH6HQVLQJDQG*OREDO3RVLWLRQLQJ6\VWHP*36DUHYHU\FUXFLDOIRUHIIHFWLYHDQGUHOLDEOHDVVHVVPHQW6RPHRI
WKHNH\GDWDUHTXLUHGLQFOXGHKLVWRULFDOPDSVODQGXVHPDSVWLGDOGDWDDQGELRSK\VLFDOLQIRUPDWLRQLQDGGLWLRQGDWD
RQFOLPDWLFHOHPHQWVVKRUHOLQHUHFHVVLRQUDWHDQGJHRGHWLFLQIRUPDWLRQDUHDOVRUHTXLUHGWRPDSSLQJWKHSRWHQWLDO
H[WHQWRILQXQGDWLRQIURPVHDOHYHOULVHDQGVWRUPVXUJHXQGHUFXUUHQWDQGIXWXUHFOLPDWHFKDQJHVFHQDULRVLQ
DQGIRUGHILQLQJDUHDVWKDWFRXOGEHFRPHXQVWDEOHXQGHUWKHYXOQHUDELOLW\VFHQDULRV>@



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)LJD9XOQHUDELOLW\WRH[WUHPHUDLQIDOOLQLQ6RXWK(DVW
4XHHQVODQG$XVWUDOLDE([SRVXUHE6HQVLWLYLW\E$GDSWLYH
&DSDFLW\)LJXUHDGHSLFWVLQWHJUDWLRQRIWKHWKUHHFRPSRQHQWV
H[SRVXUHVHQVLWLYLW\DQG$GDSWLYH&DSDFLW\LQWRQHWYXOQHUDELOLW\
9XOQHUDELOLW\LQGLFDWRUVIRUH[WUHPHUDLQIDOO([SRVXUH
DYHUDJHDQQXDOUDLQIDOO6HQVLWLYLW\$OOXYLDOSODLQV/DQGFRYHU
3RSXODWLRQGHQVLW\$GDSWLYH&DSDFLW\SRSXODWLRQFRPSOHWLQJ
\HDU0HGLXPKRXVHKROGLQFRPH/DERUIRUFHSDUWLFLSDWLRQUDWH
+RPHRZQHUVKLS8QHPSOR\PHQWUDWH'LVDELOLW\VWDWXV
SRSXODWLRQGRLQJYROXQWDU\:RUNHOVH
6RXUFHWKH&6,52&OLPDWH$GDSWDWLRQ1DWLRQDO5HVHDUFK)ODJVKLS
HWDO-XQHDUHSRUWIRUWKH6RXWK(DVW4XHHQVODQG&OLPDWH
$GDSWDWLRQ5HVHDUFK,QLWLDWLYH

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
'HYHORSLQJDQDGDSWDWLRQVWUDWHJ\
'HILQHDGDSWDWLRQVWUDWHJLHVDQGPHDVXUHVWKDWGHDOZLWKODQGXVHSODQQLQJWKHQVHOHFWLQJDQGSULRULWL]LQJDGDSWDWLRQ
E\XVLQJPXOWLFULWHULDDQDO\VLVWRVHOHFWWKHEHVWDGDSWDWLRQRSWLRQVWKDWDFKLHYHDGDSWDWLRQDQGHQKDQFH
VXVWDLQDELOLW\WKURXJK,PSOHPHQWDQGPDLQVWUHDPLQJVXVWDLQDEOHGHYHORSPHQWZLWKDGDSWDWLRQDVSDUWRID
FRPSUHKHQVLYHSODQFRQGLWLRQLQJWKHQPRQLWRULQJDQGHYDOXDWLRQWRRYHUFRPHWKHREVWDFOHVDQGNHHSWUDFNRI
SURJUHVVLQWKHLQUHODWLRQWRWKHWDUJHWV
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)LJ6XVWDLQDEOH&OLPDWHFKDQJHDGDSWLRQIUDPHZRUN
6RXUFH$XWKRU

0DSSLQJODQGXVH
YXOQHUDELOLW\
$VVHVVGHYHORSPHQWSODQV
YXOQHUDELOLW\
$VVHVVYXOQHUDELOLW\WR
FOLPDWHFKDQJH 9XOQHUDELOLW\
$VVHVVPHQW
x ,GHQWLI\JRDOVDQG
REMHFWLYH
x ,GHQWLI\DGDSWDWLRQ
FDSDFLW\
x %XLOGXSVRFLR
HFRQRPLFVFHQDULR
'HILQHDGDSWLRQVWUDWHJLHV
DQGPHDVXUHV
3ULRULWL]DWLRQRIDGDSWDWLRQ
RSWLRQV
,PSOHPHQWDQG
PDLQVWUHDPLQJ
0RQLWRULQJDQGHYDOXDWLRQ
$GDSWDWLRQSURFHVV
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2.1. Define adaption strategies and measures  
/DQGXVHSODQQLQJLVXVHRIWKHODQGDQGQDWXUDOUHVRXUFHVLQHIIHFWLYHDQGHIILFLHQWZD\E\VHOHFWWKHEHVWODQGXVH
RSWLRQVLQRUGHUWRHQKDQFHHFRQRPLFDQGVRFLDOFRQGLWLRQVRIFRPPXQLW\DQGVDIHJXDUGLQJUHVRXUFHVIRUWKHIXWXUH
DQGSOD\VDFULWLFDOUROHLQFOLPDWHFKDQJHDGDSWDWLRQ0DQ\RIWKHNH\VWUDWHJLHVIRUDGDSWLQJZLWKFOLPDWHFKDQJH
DQGHQKDQFLQJVXVWDLQDEOHGHYHORSPHQWDUHOLQNHGWRODQGXVHSODQQLQJWKURXJKGHYHORSPHQWDQGFRQVHUYDWLRQ
VWUDWHJLHVWKDWKHOSSURWHFWWKHQDWXUDOHQYLURQPHQWDQGPDNHFRPPXQLWLHVPRUHDWWUDFWLYHHFRQRPLFDOO\VWURQJHU
DQGPRUHVRFLDOO\GLYHUVHLQFRDVWDO]RQHVLQGHYHORSLQJFRXQWULHV&RQVLGHUFOLPDWHFKDQJHDGDSWDWLRQLQWRWKH
PDQDJHPHQWRIDFWLYLWLHVWKDWH[LVWZLWKLQWKHZDWHUIURQWVXFKDVILVKHULHVWRXULVPDQGPDULQHWUDQVSRUWDWLRQ
,QWHJUDWHGFRDVWDOPDQDJHPHQWDQGPDULWLPHVSDWLDOSODQQLQJWRHQVXUHWKDWWKHJURZWKRILQFUHDVLQJPDULWLPH
DFWLYLWLHVDWVHDDQGWKHXVHRIUHVRXUFHVDWVHDDQGRQFRDVWVUHPDLQVXVWDLQDEOHDQGHQVXUHUHVLOLHQFHWRFOLPDWH
FKDQJH>@3URWHFWLRQRIWKHFRDVWDOHFRV\VWHPWKURXJKVXVWDLQDEOHPDQDJHPHQWRIWKHPDULQHDQGWHUUHVWULDOQDWXUDO
UHVRXUFHVWKDWFRQVLGHUWKUHDWRIFOLPDWHFKDQJHRQFRDVWDO]RQHVSURYLGHDSSURSULDWHDQGHFRORJLFDOO\UHVSRQVLEOH
FRDVWDOSURWHFWLRQRIFRDVWDOVHWWOHPHQWVDQGWKHLUQDWXUDORUFXOWXUDOKHULWDJHDQGSURYLGHVXVWDLQDEOHHFRQRPLF
RSSRUWXQLWLHVDQGHPSOR\PHQWRSWLRQVWRVXSSRUWORFDOFRPPXQLWLHV3ODQQLQJRIFRVWDO]RQHVVKRXOGWDNHLQWR
DFFRXQWDEURDGRYHUDOOSHUVSHFWLYHWKHPDWLFDQGJHRJUDSKLFDERXWQDWXUDOV\VWHPVDQGKXPDQDFWLYLWLHVRQFRDVWDO
DQGHQJDJHVWDNHKROGHUDQGUHVSHFWLQJWKHFDUU\LQJFDSDFLW\RIHFRV\VWHPVZKLFKZLOOPDNHKXPDQDFWLYLWLHVPRUH
HQYLURQPHQWDOO\IULHQGO\VRFLDOO\UHVSRQVLEOHDQGHFRQRPLFDOO\VRXQGLQWKHORQJUXQ>@,QWHJUDWLQJFOLPDWH
FKDQJHDGDSWDWLRQVWUDWHJLHVLQQDWLRQDOGHYHORSPHQWSROLFLHVJRYHUQPHQWVFDQSURYLGHWUDQVLWLRQDOSDWKZD\VWR
JUHHQJURZWKDQGSURWHFWDQGLPSURYHWKHOLYHOLKRRGVLQGHYHORSLQJFRXQWULHV3ODQQHUVKRXOGHQFRXUDJHORZFRVW
FOLPDWHDGDSWDWLRQDFWLRQVWRLPSURYHWKHKHDOWKDQGHFRV\VWHPVDQGEXLOGFRPPXQLW\FDSDFLW\WRVXVWDLQDEO\
PDQDJHHFRV\VWHPVIRUH[DPSOHLQ0R]DPELTXHDQLQYHVWPHQWRI86SHUSHUVRQSHU\HDUWRPDLQWDLQ
PDQJURYHVJHQHUDWHGVLJQLILFDQWJDLQVLQHFRV\VWHPSURWHFWLRQOLYHOLKRRGLPSURYHPHQWDQGLQFUHDVHGFOLPDWH
FKDQJHUHVLOLHQFH>@
&XUUHQWWUHQGVLQXQVXVWDLQDEOHODQGXVHDOORZKXPDQVWRLQFUHDVHVXSSOLHVRIPDWHULDOJRRGVIURPELRVSKHUH¶VEXW
DOVRGLPLQLVKLQJWKHFDSDFLW\RIJOREDOHFRV\VWHPVWRVXVWDLQIRRGSURGXFWLRQPDLQWDLQIUHVKZDWHUDQGIRUHVW
UHVRXUFHVUHJXODWHFOLPDWHDQGDLUTXDOLW\DQGPHGLDWHLQIHFWLRXVGLVHDVHVLQWKHORQJUXQVRODQGXVHSODQQLQJPXVW
WUDGHRIIVEHWZHHQPHHWLQJKXPDQQHHGVDQGPDLQWDLQLQJWKHFDSDFLW\RIHFRV\VWHPVE\UHFRJQL]HWKDWODQGXVH
SURYLGHVVRFLDODQGHFRQRPLFEHQHILWVDOVRSUHVHUYHHFRV\VWHPV>@6WUHQJWKHQLQJPHDVXUHVWRHQVXUHWKDW
HFRORJLFDOEXIIHUVVXFKDVZHWODQGVDQGPDQJURYHVDUHSURWHFWHGVKRXOGEHDSULRULW\LQSODQQLQJE\FUHDWHEXIIHU
]RQHDURXQGSURWHFWHGDUHDVDQGSUHYHQWILOOLQJZHWODQGVGDPPLQJULYHUVPLQLQJFRUDODQGEHDFKVDQGVDQGFXWWLQJ
RIPDQJURYHVDQGHQFRXUDJHFRDVWDOZHWODQGSURWHFWLRQWRSUHVHUYHHFRV\VWHPVDQGPLWLJDWHWKHLPSDFWVRIVHDOHYHO
ULVHRQFRDVWDOLQIUDVWUXFWXUHDQGODQGXVHV>@*UHHQLQIUDVWUXFWXUHLQFLWLHVVXFKDVSDUNVDQGJDUGHQVZHWODQGVDQG
JUHHQURRIVDUHHVVHQWLDOWRROWRUHGXFHVWRUPZDWHUUXQRIIPLWLJDWHWKHXUEDQKHDWLVODQGHIIHFWLPSURYHSXEOLF
KHDOWKPDLQWDLQKDELWDWIORRGSURWHFWLRQDQGGHDOZLWKJURXQGZDWHUVDOLQLW\LQFRDVWDO]RQHV>@
(QIRUFHODQGXVHUHJXODWLRQWRFKRRVHDUHDVWKDWDUHOHVVYXOQHUDEOHWRFOLPDWHFKDQJHULVNVDQGUHGXFHGHSHQGHQFLHV
RQWUDQVSRUWDWLRQDQGHQHUJ\LQXUEDQ(QKDQFHUHVLOLHQFHRIXUEDQDUHDVE\ODQGXVHSODQQLQJDQGODQGSURWHFWLRQ
WRROVVXFKDVVRIWDQGKDUGHQJLQHHULQJSURWHFWLRQVWKDWXVHGWRVDYHLPSRUWDQW]RQHVZKHQUHWUHDWVWUDWHJLHVFDQ¶WEH
DYDLODEOHGXHWRKLJKSRSXODWLRQGHQVLWLHV(QJLQHHULQJSURWHFWLRQVVXFKDVPXOWLSXUSRVHDUWLILFLDOFRUDOUHHIVEHDFK
QRXULVKPHQWDQGJUHHQEHOWVWRIRUPDEXIIHU]RQHLWLVUHODWLYHO\ORZFRVWDQGHFRIULHQGO\DQGFDQEHSURYLGHGE\
ZHWODQGUHVWRUDWLRQRUSODQQLQJZDWHUIURQWSDUNVHQJLQHHULQJSURWHFWLRQVVXFKDVEXLOGLQJDVHDZDOOJUR\QHVDQG
ERXOGHUEDUULHUVWREORFNWKHLQIORZRIVHDZDWHUDQGSURWHFWVIDFLOLWLHVDQGFULWLFDOLQIUDVWUXFWXUHWKDWZRXOGEH
GLIILFXOWWRPRYHRUUHORFDWHEXWLW¶VH[SHQVLYHDQGPD\KDVQHJDWLYHLPSDFWRQHFRV\VWHPV>@$FFRPPRGDWLRQ
VWUDWHJLHVLQFOXGHSURPRWHEXLOGLQJFRGHVDQGUHWURILWWLQJYXOQHUDEOHEXLOGLQJVE\HOHYDWHVWUXFWXUHVRUXVHVWURQJHU
FRQQHFWLRQVRUHQKDQFHVWRUPZDWHUGUDLQDJHWRHQVXUHWKDWQHZEXLOGLQJVDUHEXLOWWREHWWHUZLWKVWDQGZLQGDQG
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IORRGLQJ5HWUHDWVWUDWHJLHVVXFKDVLPSRVHUHVWULFWLRQVWROLPLWGHYHORSPHQWJHQHUDOO\LQORZO\LQJFRDVWDO
IORRGSODLQVDQGKLJKKD]DUGDUHDVLQFOXGHEXIIHUVDQGVHWEDFNUHJXODWLRQVE\UHORFDWHVWUXFWXUHVEHKLQGVHWEDFNOLQH
LQYXOQHUDEOHDUHDV]RQLQJUHJXODWLRQE\LPSRVHVSHFLILFODQGXVHVRQYXOQHUDEOHDUHDVVXFKDVUHFUHDWLRQRUFKDQJH
ODQGXVHWRPRUHUHVLOLHQFHDFWLYLWLHV5HVWULFWLRQVUHTXLUHFRPSHQVDWLRQIRUFRDVWDOSURSHUW\RZQHUVUHJXODWLRQVWKDW
SURKLELWFRQVWUXFWLRQFRQYHUVLRQRIODQGRZQHUVKLSWRORQJWHUPFRQGLWLRQDOOHDVHVWKDWH[SLUHZKHQWKHVHDUHDFKHV
DSDUWLFXODUOHYHORUZKHQWKHSURSHUW\RZQHUGLHV>@
,QFUHDVHUHVLOLHQFHRIYXOQHUDEOHFRPPXQLWLHVWRPLWLJDWHQHJDWLYHLPSDFWRIIORRGVVWRUPVXUJHVDQGH[WUHPHWLGHV
E\UDLVHDZDUHQHVVRIFRPPXQLW\DQGHQKDQFHWKHLUDGDSWLYHFDSDFLW\DQGPDSSLQJYXOQHUDEOHDUHDVWRLPSURYH
WKHLUDGDSWLYHFDSDFLW\6SDWLDOSODQQLQJVKRXOGFRQVLGHUZD\VWRLQFUHDVHDZDUHQHVVRIGDQJHUVRIH[SRVXUH
FDUHIXOO\ORFDWHQHZIDFLOLWLHVDZD\IURPPHGLXPDQGKLJKULVNIORRGDUHDVUHORFDWLRQRUUHWURILWWLQJIRUSRRUO\
ORFDWHGH[LVWLQJIDFLOLWLHVHQVXUHWKHUHVLOLHQFHRIWKHEXLOGLQJLQFDVHRIHPHUJHQF\DQGH[WUHPHGDQJHUWRDVVLVWLQ
UHGXFLQJULVNORFDWHIDFLOLWLHVVXFKDVZDVWHGLVSRVDOVLWHVRXWVLGHRIIORRGSURQHDUHDV>@5HGHYHORSPHQWRI
EURZQILHOGVLWHVWREHJUHHQVSDFHVIRUUHFUHDWLRQDOXVHVDQGHQVXUHFRYHUDJHRIGLVDVWHUUHVSRQVHVHUYLFHVIDFLOLWLHV
LQWRVSDWLDOSODQQLQJVXFKDVILUHVWDWLRQVKHDOWKDQGUHVFXHVHUYLFHVIDFLOLWLHVZRXOGDOVRDVVLVWLQUHGXFLQJULVN
'HYHORSSHUIRUPDQFHPHDVXUHVIRUVLWHDQGEXLOGLQJGHVLJQFRYHULQJHQHUJ\DQGZDWHUHIILFLHQF\DLUDQGZDWHU
TXDOLW\HFRORJLFDOVHUYLFHVDQGVROLGZDVWHPDQDJHPHQWDQGDSSO\WKHVWDQGDUGVRQWKHUHJXODULQVSHFWLRQSURFHVV
QHZGHYHORSPHQWDSSURYDOVXEMHFWWR]RQLQJDQGVLWHSODQFRQWUROV>@
'HYHORSODQGXVHFRQWUROVWRUHGXFLQJZDWHUVXSSO\OHDNDJHPRELOL]LQJQRQFRQYHQWLRQDOVRXUFHVRIZDWHUDQG
PDLQWDLQLQJDQGUHVWRULQJNH\ZHWODQGIXQFWLRQVRIZHWODQGVDQGZDWHUVKHGV>@6WUDWHJLHVDLPWRUHGXFHJDS
EHWZHHQZDWHUVXSSO\DQGGHPDQGE\3URWHFWJURXQGZDWHU,PSURYHZDWHUXVHHIILFLHQF\LQDJULFXOWXUHDQGXUEDQ
DQGLQFUHDVLQJVWRUDJHFDSDFLW\>@&RQVLGHULQJH[WUHPHZHDWKHUHYHQWVLQHYDOXDWLQJZDWHULQIUDVWUXFWXUHVDIHW\
DQGUHWURILWZDWHUDQGVHZDJHWRPLWLJDWHZDWHUUXQRIIVDQGIORRGLQJDQGEXLOGV\VWHPVWRUHF\FOHZDVWHZDWHUDQG
ZDWHUVWRUDJH>@,QWHJUDWHGVWRUPZDWHUPDQDJHPHQWSODQWRDGDSWZLWKIORRGLQJE\GHFUHDVLQJWKHOHDNDJHRI
VWRUPZDWHUWKURXJKDSSO\VWRUPZDWHUPDQDJHPHQWWHFKQLTXHVDQGLQFUHDVHVWRUPVHZHUFDSDFLW\WKURXJK6HSDUDWH
VWRUPVHZHUIURPVDQLWDU\LQIUDVWUXFWXUH>@3URPRWHJUHHQLQIUDVWUXFWXUHDQGZDWHUVKHGPDQDJHPHQWWRUHGXFH
VWRUPZDWHUUXQRIILPSURYHUDLQZDWHUUHWHQWLRQPLWLJDWHWKHXUEDQKHDWLVODQGHIIHFWDQGLPSURYHSXEOLFKHDOWKDQG
UHKDELOLWDWHFRDVWDOPDQJURYHVWRSURYLGHKDELWDWDQGIORRGSURWHFWLRQDQGUHGXFHJURXQGZDWHUVDOLQLW\LQFRDVWDO
]RQHV>@
8UEDQSURGXFHHQRUPRXVDPRXQWRIZDVWHVWKDWSURGXFHDKLJKDPRXQWRIFRHPLVVLRQVDOVRKDYHDWR[LFDQWHIIHFW
RQQDWXUHDQGKXPDQWKHUHIRUHDGDSWDWLRQPXVWEHFRQVLGHUHGZLWKH[WUHPHKD]DUGHYHQWVLQWRVLWLQJGHVLJQDQG
RSHUDWLRQRIODQGILOOVIRUWKHGLVSRVDORIPXQLFLSDOVROLGZDVWHVSHFLDOZDVWHVFRQVWUXFWLRQRUGHPROLWLRQGHEULV
ODQGFOHDULQJGHEULVDQGZRRGZDVWHVWRSUHYHQWWUDQVIHURIFRQWDPLQDQWVRIIVLWH>@DOVRHQKDQFHUHGXFHUHF\FOH
DQGUHXVHZDVWHPHDVXUHVLQSODQQLQJWKURXJKGHSHQGRQUHF\FOHGPDWHULDOVDLPWRSURSHUWUHDWPHQWDQGGLVSRVDORI
KD]DUGRXVZDVWHSURWHFWWKHHQYLURQPHQWIURPKDUPIXOFRQWDPLQDWLRQ

2.2. Prioritization of adaptation options 
6HOHFWLQJDQGSULRULWL]LQJDGDSWDWLRQSROLFLHVDQGPHDVXUHVE\XVLQJRQHRUPRUHFULWHULDDQGSULRULWL]DWLRQPHWKRGV
VXFKDVFRVWEHQHILWDQDO\VLVFRVWHIIHFWLYHQHVVDQDO\VLVH[SHUWMXGJPHQWRUPXOWLFULWHULDDQDO\VLVWKHRXWSXWZLOO
EHDUDQNHGOLVWRIDGDSWDWLRQRSWLRQVUHVXOWVDFFXUDF\GHSHQGRQDFFXUDF\RIGHWHUPLQLQJWKHVFRUHVRIHDFK
FULWHULRQ0XOWLFULWHULDDQDO\VLVVXLWDEOHWRGHYHORSLQJFRXQWULHVEHFDXVHLWVGHDOZLWKXQFHUWDLQW\E\XVLQJGLIIHUHQW
PHWKRGVWRJHWH[WHQVLYHHYDOXDWLRQPHWKRGVVXFKDVDQDO\VLVRIVRFLDODQGILQDQFLDOEHQHILWV,PSOHPHQWDWLRQFRVWV
DQGH[SHUWMXGJPHQWDQGNH\OLQNDJHVZLWKVXVWDLQDEOHGHYHORSPHQW>@VXVWDLQDEOHFULWHULDVXFKDVHFRQRP\
VRFLDODQGHQYLURQPHQWDOHFRQRPLFVXVWDLQDELOLW\JURZWKGHYHORSPHQWDQGSURGXFWLYLW\VRFLDOVXVWDLQDELOLW\
HTXLW\HPSRZHUPHQWDFFHVVLELOLW\3DUWLFLSDWLRQ6KDULQJFXOWXUDOLGHQWLW\DQGLQVWLWXWLRQDOVWDELOLW\HQYLURQPHQWDO
VXVWDLQDELOLW\HFRV\VWHPLQWHJULW\FDUU\LQJFDSDFLW\ELRGLYHUVLW\DQGDELOLW\WRLQWHJUDWHLQGHYHORSPHQWSODQVRI
GHYHORSLQJFRXQWULHVDQGXVDELOLW\E\LQGLYLGXDOVFRPPXQLWLHVDQGRUJDQL]DWLRQVDVFRPPXQLW\SDUWLFLSDWLRQWRROWR
HQKDQFHGHYHORSPHQWREMHFWLYHDQGPLWLJDWHFOLPDWHFKDQJH:HLJKREMHFWLYHVDQGHYDOXDWHWUDGHRIIVE\
FRPSDULVRQVEHWZHHQWKHSHUIRUPDQFHRIGLIIHUHQWVWUDWHJLHVLQPHHWLQJWKHVHREMHFWLYHVDQGLQWHJUDWLRQZLWK
QDWLRQDOVXVWDLQDEOHGHYHORSPHQWSODQV>@

355 Mohamed Ramadan Mohamed Mahrous Elsharouny /  Procedia Environmental Sciences  34 ( 2016 )  348 – 359 
7DEOH3ULRULWL]DWLRQRIDGDSWDWLRQRSWLRQVIRUH[DPSOH
6RXUFH$XWKRU
 &ULWHULDRIVHOHFWLQJ
$GDSWDWLRQRSWLRQV
0HDVXUH 0HDVXUH 0HDVXUH
$
GD
SW
DW
LR
Q
FU
LWH
ULD

VRFLDOEHQHILWV   
ILQDQFLDO
EHQHILWV   
,PSOHPHQWDWLRQ
FRVWV   
H[SHUWMXGJPHQW   
XVDELOLW\   
6X
VW
DL
QD
EL
OLW
\
FU
LWH
ULD

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 SURGXFWLYLW\   
VRFLDO HTXLW\   
 DFFHVVLELOLW\   
 SDUWLFLSDWLRQ   
 HPSRZHUPHQW   
 6KDULQJ   

FXOWXUDOLGHQWLW\
DQGLQVWLWXWLRQDO
VWDELOLW\
  
HQYLURQPHQWDO HFRV\VWHPLQWHJULW\   
 FDUU\LQJFDSDFLW\   
 ELRGLYHUVLW\   
:HLJKPHDVXUHV   
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2.3. Implement and mainstreaming 
:URQJGHYHORSPHQWSROLFLHVQRWRQO\LQFUHDVHYXOQHUDELOLW\WRFOLPDWHFKDQJHEXWDOVRKLQGHUGHYHORSPHQWIRU
H[DPSOHGHVWUR\LQJPDQJURYHIRUHVWVWRH[SDQGXUEDQGHYHORSPHQWLQFUHDVHGFRDVWDOYXOQHUDELOLW\WRVWRUPVXUJH
VHDOHYHOULVHDQGFRDVWDOHURVLRQWKDWWKUHDWFRVWDOGHYHORSPHQWRQWKHRSSRVLWHVLGHSRYHUW\DOOHYLDWLRQKHOSV
LQFUHDVHUHVLOLHQFHWRVHDOHYHOULVHDQGHQDEOLQJLQYHVWPHQWLQEHWWHUODQGPDQDJHPHQW,PSOHPHQWDQG
PDLQVWUHDPHGODQGXVHSODQQLQJDVFOLPDWHFKDQJHDGDSWDWLRQPHDVXUHLQWRQDWLRQDOORFDORUVHFWRULDOGHYHORSPHQW
SODQQLQJDQGLQWRSROLF\SURFHVVHVDQGGHFLVLRQPDNLQJLQFUHDVHHIIHFWLYHQHVVRIWKHSROLF\0DLQVWUHDPLQJUHIHUV
WRWKHLQFRUSRUDWLRQRIPHDVXUHVDQGVWUDWHJLHVWRUHGXFHYXOQHUDELOLW\WRVHDOHYHOULVHLQWRH[LVWLQJSROLFLHV
SURFHVVHVDQGVWUXFWXUHVUHJDUGLQJVXVWDLQDEOHGHYHORSPHQWSODQVRIORZO\LQJFRDVWDODUHDVDQGVPDOOLVODQG
GHYHORSLQJVWDWHVE\,PSOHPHQW³ZLQDGDSWDWLRQZLQVXVWDLQDEOHGHYHORSPHQW´SROLFLHV>@)LQGLQJWKHHQWU\
SRLQWVIRUPDLQVWUHDPLQJE\XQGHUVWDQGLQJWKHOLQNDJHVEHWZHHQFOLPDWHFKDQJHFOLPDWHSROLFLHVSODQVDQG
SURJUDPPHVGHYHORSPHQWDQGSRYHUW\DOOHYLDWLRQWKURXJKDQDO\]HVRFLRHFRQRPLFLPSDFWDQGEHQHILWVRI
DGDSWDWLRQRSWLRQWKHQPDLQVWUHDPLQJLQWRDQRQJRLQJGHYHORSPHQWSROLF\SURFHVVE\PDLQVWUHDPLQJLQWREXGJHWLQJ
DQGILQDQFLQJLPSOHPHQWDWLRQDQGPRQLWRULQJRIQDWLRQDOGHYHORSPHQWSULRULW\LVVXHVUHOHYDQWWRFOLPDWHFKDQJH
VXFKDVIRRGZDWHUHQHUJ\VHFXULW\RUSXEOLFKHDOWKDQGVDIHW\>@7KHH[SHFWHGEHQHILWVRIPDLQVWUHDPLQJ
DGDSWDWLRQLQWRGHYHORSPHQWSODQQLQJLQFOXGHDYRLGHGSROLF\FRQIOLFWVUHGXFHGULVNVDQGYXOQHUDELOLW\JUHDWHU
HIILFLHQF\FRPSDUHGZLWKPDQDJLQJDGDSWDWLRQVHSDUDWHO\DQGOHYHUDJLQJWKHPXFKODUJHUILQDQFLDOIORZVLQVHFWRUV
DIIHFWHGE\FOLPDWHFKDQFHWKDQWKHDPRXQWVDYDLODEOHIRUILQDQFLQJDGDSWDWLRQVHSDUDWHO\>@

2.4. Monitoring and evaluation 

7KHSXUSRVHRIPRQLWRULQJLVWRNHHSWUDFNRISURJUHVVLQWKHLPSOHPHQWDWLRQRIFOLPDWHFKDQJHDGDSWDWLRQDQGLWV
YDULRXVFRPSRQHQWVSROLFLHVVWUDWHJLHVPHDVXUHVLQUHODWLRQWRWKHWDUJHWV7KLVHQDEOHVPDQDJHPHQWWRLPSURYH
RSHUDWLRQDOSODQVDQGWRWDNHWLPHO\FRUUHFWLYHDFWLRQLQWKHFDVHRIVKRUWIDOOVDQGFRQVWUDLQWVDQGJDLQOHDUQLQJ
H[SHULHQFHE\ULJKWDQGZURQJZD\(YDOXDWLRQGHWHUPLQLQJWKHUHOHYDQFHHIILFLHQF\HIIHFWLYHQHVVDQGLPSDFWRIDQ
DGDSWDWLRQVWUDWHJ\LQOLJKWRILWVREMHFWLYHVGXULQJLPSOHPHQWDWLRQPRQLWRULQJRQJRLQJHYDOXDWLRQDQGDWWKH
FRPSOHWLRQRIDSURMHFWILQDOHYDOXDWLRQDQGVRPH\HDUVDIWHUFRPSOHWLRQSRVWHYDOXDWLRQ>@7KHILYHPDLQ
IDFWRUVZKLFKFDQGHWHUPLQHVXFFHVVIXODGDSWDWLRQDUHHIIHFWLYHQHVV$QHIIHFWLYHDGDSWDWLRQLQWHUYHQWLRQZLOO
DFKLHYHLWVVWDWHGREMHFWLYHVEHWKHVHWRUHGXFHYXOQHUDELOLW\RUULVNLQFUHDVHDGDSWLYHFDSDFLW\RUDFKLHYHDQ
HQKDQFHGOHYHORISURWHFWLRQ)OH[LELOLW\KRZDGDSWDWLRQGHDOZLWKFOLPDWHFKDQJHXQFHUWDLQW\DERXWWKHIXWXUH
IOH[LELOLW\LQDFWZLWKUDQJHRIFOLPDWHFKDQJHVSURMHFWHGXQGHUGLIIHUHQWHPLVVLRQVVFHQDULRVDOVRUHVSRQVHWRIRUWKH
µZRUVWFDVHVFHQDULR¶ZLOOEHVDIHUEXWLWLVH[WUHPHO\H[SHQVLYHEXWUHGXFHVUHVRXUFHVDYDLODEOHIRUSUHVVLQJ
GHYHORSPHQWQHHGVQRZVRVXFFHVVIXODGDSWDWLRQWKDWEXLOGLQJFDSDFLW\WRLPSURYHFXUUHQWFOLPDWHUHVLOLHQFHDQGWR
EHLQµQRUHJUHW¶DQGµZLQZLQ¶LQWHUYHQWLRQVWKDWDOORZLQJIRUEHWWHUGHFLVLRQVGRZQVWUHDP(TXLW\ZKDW
GLPHQVLRQVRI,QHTXDOLW\LQDGDSWDWLRQ"$GDSWDWLRQLQWHUYHQWLRQVWKDWDUHLQHTXLWDEOHZLOOXQGHUPLQHWKHSRWHQWLDO
IRUZHOIDUHJDLQVLQWKHIXWXUHDQGDUHXQVXVWDLQDEOHVRDGDSWDWLRQVKRXOGUHVSHFWHTXLW\DQGYXOQHUDELOLW\E\
FRQVLGHULQJHTXDOLWLHVEHWZHHQVHFWRUVUHJLRQVDQGVRFLHWLHV>@(IILFLHQF\(IILFLHQF\RUFRVWHIIHFWLYHQHVVLV
W\SLFDOO\XVHGWRFRPSDUHWKHFRVWVRIDOWHUQDWLYHZD\VRISURGXFLQJWKHVDPHRUVLPLODUUHVXOWVWRDVVHVVWKHOHDVW
FRVWSDWKWRUHDFKLQJDJLYHQWDUJHWDQGDGGUHVVDJUHHGDFFHSWDEOHOHYHOVRIULVN6XVWDLQDELOLW\6XVWDLQDELOLW\RIDQ
DGDSWDWLRQLVFRQFHUQHGZLWKORRNLQJEH\RQGWKHLPPHGLDWHVSKHUHRIWKHLQWHUYHQWLRQ¶VLPSDFW,WFRQVLGHUVWKH
ORQJHUWHUPEHQHILWVDQGHQYLURQPHQWDOVRFLDODQGHFRQRPLFLPSDFWV6XVWDLQDEOHDGDSWDWLRQLQFOXGHVVWURQJ
HOHPHQWVRISDUWQHUVKLSEXLOGLQJFRPPXQLW\HQJDJHPHQWHGXFDWLRQDQGDZDUHQHVVUDLVLQJPDLQVWUHDPHGLQWR
H[LVWLQJGHYHORSPHQWSURFHVVHVDQGPHFKDQLVPVWRRIIHUµZLQZLQ¶VROXWLRQV>@
6WDNHKROGHUHQJDJHPHQWE\LQFUHDVHDZDUHQHVVDPRQJNH\VWDNHKROGHUVDERXWWKHULVNFOLPDWHFKDQJHSRVHVWR
DFKLHYHPHQWRIQDWLRQDOGHYHORSPHQWSULRULWLHVDQGLWVSRWHQWLDOHFRQRPLFFRVWVDORQJZLWKWKHQHDUDQGORQJWHUP
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EHQHILWVDFKLHYDEOHWKURXJKDGDSWDWLRQPHDVXUHV,QYROYHDEURDGUDQJHRIVWDNHKROGHUVIURPZLWKLQGLIIHUHQW
VHFWRUVVXEQDWLRQDOJRYHUQPHQWVDQGFLYLOVRFLHW\WRVWUHQJWKHQWKHGHVLJQRISROLF\LQVWUXPHQWVEXLOG
FRPPLWPHQWWRLPSOHPHQWDGDSWDWLRQDFWLRQVDQGHQVXUHWKDWSROLFLHVDUHLQIRUPHGE\SUDFWLFDOJURXQGOHYHO
H[SHULHQFH>@*XLGDQFHDQGHQJDJLQJVWDNHKROGHUVLQDOOSKDVHVRIDGDSWDWLRQSURFHVVWKURXJK´/DWHUDO´
FROODERUDWLYHDUUDQJHPHQWLQPDNLQJDGHFLVLRQVLQYXOQHUDELOLW\DVVHVVPHQWLGHQWLI\SULRULW\RIDGDSWDWLRQRSWLRQV
DQGLQGLFDWRUVWKDWPRQLWRUSURJUHVVDQGVXFFHVVZLOOLQFUHDVHDGDSWDWLRQFDSDFLW\>@
)LJ6WDQGDUGVRIVXVWDLQDEOHDGDSWDWLRQ
6RXUFH$XWKRU

&RQFOXVLRQ
FOLPDWHFKDQJHKDVHQRUPRXVLPSDFWRQFLW\DQGLQIUDVWUXFWXUHWKHWUHQGVRILPSDFWVLQFUHDVHUDSLGO\HIIHFWRQ
HQYLURQPHQWHFRQRPLFDQGVRFLDOFRQGLWLRQVWKHXQVXVWDLQDEOHGHYHORSPHQWLQFUHDVHYXOQHUDELOLW\LQGHYHORSLQJ
FRXQWULHVHVSHFLDOO\LQFRDVWDO]RQHVVRFOLPDWHFKDQJHDGDSWDWLRQLVQHFHVVDU\WRWDFNOHZLWKFXUUHQWDQGIXWXUHDWD
UDQJHRIVFDOHV7KHPDMRULPSDFWRIFOLPDWHFKDQJHVXPPDUL]HGLQVHDOHYHOULVHVWRUPVXUJHDQGHURVLRQWKH
WUHQGVLQFUHDVHZLWKKLJKUDWHVDOVRXQVXVWDLQDEOHPDQDJHPHQWLQFUHDVHWKHYXOQHUDELOLW\VRDGDSWDWLRQSURFHVV
VKRXOGFRQFHUQRQZLQDGDSWDWLRQ±ZLQGHYHORSPHQWVWUDWHJLHVWRUHGXFHKXPDQLQGXFHGSUHVVXUHVRQWKH
HQYLURQPHQWDOUHVRXUFHVRQFRVWDO]RQHVE\ODQGXVHSODQQLQJWRXVHODQGDQGQDWXUDOUHVRXUFHVLQHIIHFWLYHDQG
HIILFLHQWZD\WRHQKDQFHHFRQRPLFDQGVRFLDOFRQGLWLRQVRIFRPPXQLW\DQGVDIHJXDUGLQJUHVRXUFHVIRUWKHIXWXUH
/DQGXVHSODQQLQJDGDSWZLWKFOLPDWHFKDQJHULVNVWKURXJKXVHVRPHPHDVXUHVXFKDVHQYLURQPHQWDOVWDQGDUGV
HQHUJ\DQGZDWHUHIILFLHQF\PRGLILHGEXLOGLQJFRGHVDQGFKDQJHVLQXUEDQIRUPWRUHGXFHGHSHQGHQFLHVRQ
WUDQVSRUWDWLRQDQGHQHUJ\FRQVXPSWLRQDQGGHDOZLWKFOLPDWHULVNVVRPHRIWKHDGDSWDWLRQPHDVXUHVWRORZO\LQJ
DUHDVRQFRDVWDO]RQHVVXFKDVSUHYHQWLQJQHZSHUPDQHQWGHYHORSPHQWVZLWKLQULVNDUHDVVRIWHQJLQHHULQJ
SURWHFWLRQVDQGHQJLQHHULQJSURWHFWLRQV$OORIVWUDWHJLHVFRQVLGHULQWRDGDSWDWLRQIUDPHZRUNWRGHILQHDQGDVVHVV
YXOQHUDELOLW\DQGDGDSWDWLRQVWUDWHJ\












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